












&RQFOXVLRQ7KHUH LVQRDGYDQWDJHRIXVLQJ'(6 LQ WKH WUHDWPHQWRI5$,65RYHU%062YHUDOO
LQFUHDVHG LQFLGHQFH RI5$,65 LQ WKH'(6 LV GXH WR VWHQW XQGHUVL]LQJ UDWKHU WKDQ SDWLHQW UHODWHG












































%DFNJURXQG 9DVFXODU DFFHVV FRPSOLFDWLRQV DUH LQIUHTXHQW EXW DUH SRWHQWLDO OLIH WKUHDWHQLQJ
FRQGLWLRQVUHODWHGWRSHUFXWDQHRXVSURFHGXUHV6XUJLFDOYDVFXODUUHSDLULVDVVRFLDWHGZLWKKLJKUDWHV
RIPRUELPRUWDOLW\ GXH WR DGYDQFHG FDUGLRYDVFXODU GLVHDVH:H DLPHG WR GHVFULEH WKH VDIHW\ DQG
IHDVLELOLW\ RI WUDQVFDWKHWHU WKURPELQEORRG ³SDWFK´ 7%3 LQMHFWLRQ WR WUHDW FDWKHWHUL]DWLRQ UHODWHG
DUWHULDOSHUIRUDWLRQ
0HWKRGV)URP1RYWR-XOZHVWXGLHGSDWLHQWVSWVZKRSUHVHQWHGZLWKDFWLYHDFFHVV


















































0HWKRGV )LEHUQHW LV D ' H[SDQGDEOH¿OWHUPDGHRI¿EHUV H[SDQGLQJ UDGLDOO\ WR¿OO WKH OXPHQ
PRXQWHGRQWRDFPORQJZLUH1RGHOLYHU\VKHDWKUHTXLUHG/RZFURVVLQJSUR¿OH)





























0HWKRG DQG 5HVXOW :H FRQGXFWHG UHWURVSHFWLYH PXOWLFHQWHU UHJLVWU\ RI 60$57 &RQWURO70
GHSOR\HGIRUGHQRYR6)$)RXUKXQGUHGDQGWKLUW\VL[SDWLHQWVDQGOHVLRQVZHUHVWXGLHG0HDQ
DJHZDV\HDUVROGDQGPHDQVWHQWOHQJWKZDVFPDQG7$6&&'OHVLRQZHUH
OHVLRQV  )RXU \HDU SULPDU\ SDWHQF\ DQG VHFRQGDU\ SDWHQF\ ZDV  DQG  &LORVWD]RO
DGPLQLVWUDWLRQZDV VLJQL¿FDQWO\ ORZHU LQ UHVWHQRVLV JURXS  YV  35HVWHQRVLV JURXS
WHQGHGWRKDYHORQJOHVLRQYVFP3DQGPRUHFKURQLFRFFOXVLRQ&72
YV3
&RQFOXVLRQ 7KH UHVXOW RI 60$57 &RQWURO70 IRU 6)$ OHVLRQ ZDV JRRG ORQJ WHUP GXUDELOLW\
&LORVWD]RODGPLQLVWUDWLRQORQJOHVLRQDQG&72ZHUHDVVRFLDWHGZLWKORQJWHUPSDWHQF\
